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Foreword (This foreword is not part of American National Standard T1.504-1998.)

This standard defines a set of performance parameters for packet-switched data
communication services. The parameters may be used to specify or measure the
performance of any virtual connection (or section of a virtual connection) delimited by
the interfaces described in two ITU-T Recommendations: X.25 (Interface between
data terminal equipment (DTE) and data circuit-terminating equipment (DCE) for ter-
minals operating in the packet mode and connected to public data Networks by dedi-
cated circuit), and X.75 (Packet-switched signalling systems between public
networks providing data transmission services). The parameters address both virtual
call and permanent virtual circuit services. They describe performance relative to
three primary data communication functions: access, user information transfer, and
disengagement. Each function is considered with respect to three general perfor-
mance criteria: speed, accuracy, and dependability. The defined parameters are of
two types: primary parameters and availability parameters. The primary parameters
provide a relatively detailed description of performance that encompasses each of
the three functions and criteria. The availability parameters are derived from obser-
vations of the primary parameter values and provide a more macroscopic, longer-
term view of performance. The parameters are defined on the basis of standard in-
terface events to facilitate their measurement with stand-alone test equipment.

This standard evolved from, and is complementary to, a number of other national and
international standards. In American National Standard for Information systems -
Data communications systems and services - User-oriented performance parame-
ters, ANSI X3.102-1992, parameters are defined that may be used to describe the
performance of data communication services from the point of view of the end user in
a protocol-independent manner. Many of the parameters defined in this T1 standard
are protocol-specific counterparts to the parameters in ANSI X3.102. In American
National Standard for Information systems - Data communication systems and ser-
vices - Measurement methods for user-oriented performance evaluation, ANSI
X3.141-1987 (R1992), measurement methods for the parameters described in ANSI
X3.102 are defined. In General quality of service parameters for communications via
Public Data Networks, ITU-T Recommendation X.140, protocol-independent quality-
of-service parameters are defined that are similar to those defined in ANSI X3.102.
Finally, packet switched service performance parameters, apportionment boundaries
and worst-case performance values for international packet switched services are
defined in ITU-T Recommendations X.134, X.135, X.136, and X.137.

This standard contains five annexes. Annexes A through E are informative and are
not considered part of the standard.

Suggestions for improvement of this standard are welcome. They should be sent to
the Alliance for Telecommunications Industry Solutions, 1200 G Street, NW, Suite
500, Washington, DC 20005

This standard was processed and approved for submittal to ANSI by Accredited
Standards Committee on Telecommunications, T1. Committee approval of this stan-
dard does not necessarily imply that all committee members voted for its approval.
At the time it approved this standard, Committee T1 had the following members:

G. H. Peterson, Chairman
E. R. Hapeman, Vice-Chairman
A. Lai, Secretary

B. Lerich, Senior Editor
G. Couch, Technical Editor

iv



Organization Represented

EXCHANGE CARRIERS
Ameritech

ATE&T Wireless Services, INC. ......oovvvvvieieeeieeeeeeeeicee e,
Bell Atlantic

Bellcore

Bellsouth Telecommunications INC. ........cccooovvviiviviiiiieeeeeeeeeeeenn,

SBC Communications, INC. ..........eeeeiiiiiiiiiiieiie e

Sprint - Local Telecommunications Division
U S West

US Telephone Association-USTA

INTEREXCHANGE CARRIERS

AT&T Canada Long Distance Svcs

Comsat Corporation
General Communication, INC. .....cccccvuvvviieieieieiieeeeeeeee e

MCI Telecommunications Corporation

Sprint - Long DiStance DiV. ......cccooiiieiieiiiiiiiieee e
Stentor Resource Centre INC. .......eeeviiiiiiiiic e

Worldcom

MANUFACTURERS
ADC Telecommunications Inc

Alcatel Network Systems (ANS)

AMP INC. e
Apple COMPULET INC. ..ooiiiiiiee e
Ascom Enterprise Networks

DSC Communications Corporation

O I =1 1= Yot o] 3 o T [ TSP
EriCSSON INC. .o
FUJItSU AMETICA INC. weviiiiiiiiiie et
General Datacomm INC. ...cccvvieiieiiiiiiice e
Harris Corporation

Hekimian Laboratories ....
Hewlett-Packard

Hughes Network Systems, INC..........ccoocvvvviei i

Name of Representative

L. Richard Wood
Larry A. Young (Alt.)
David Holmes

John W. Seazholtz
Roger Nucho (Alt.)
James C. Staats
Cliff Halevi (Alt.)
Malcolm Threlkeld, Jr.
John Spencer (Alt.)
Bernard J. Harris
Richard L. Cochran (Alt.)
James F. Baskin
Michael Brusca (Alt.)
Ken Koupal

C.C. Bailey

Robert J. Hall (Alt.)
Leroy D. Kellogg
James L. Eitel
Darryl Debault (Alt.)
Dennis Byrne

Paul Hart (Alt.)

Charles A. Dvorak
Jeffrey George (Alt.)
David H. Whyte
George Tadros (Alt.)
Mark T. Neibert
Prakash Chitre (Alt.)
Derek L. Welton
C.R. Baugh (Alt.)
Laszlo I. Szerenyi

J. Martin Carroll (Alt.)
Thomas G. Croda
James Lord (Alt.)

B. Sambasivan

Al M. Yam (Alt.)
Robert Bentley

Ken Hosang (Alt.)

Don Berryman

Cliff Davidow (Alt.)
Jack Boychuk

Dale Krisher (Alt.)
George Lawrence
Ben Bennett (Alt.)
Wanda Cox

David Michael (Alt.)
L.H. Eberl

Z. Putnins (Alt.)

Pete Waal

Allen Adams (Alt.)
Ron Murphy

Danny Etz-Hadar (Alt.)
Linda Troy

Al Way (Alt.)

Kenneth T. Coit
Hirohiko Yamamoto (Alt.)
Frederick Lucas

Yogi Mistry

William H. Duncan
Karen Higginbottom
Richard Van Gelder (Alt.)
Dr Leonard Golding
Enrique Laborde (Alt.)



Organization Represented
IBM Corporation

Lucent Technologies

MOLOIOIA INC. .t
NEC AMENICA, INC. ooevvviiiieee et
Nokia Telecommunications INC. ..........ooccviieeiiiiiiiene e
Northern Telecom INC. .....occvviiiiiiiiiiic e
OKi AMETICA INC. .oeiiiiiiiiiie e

Omnipoint Corporation
Paradyne Corporation

Picturetel Corporation

Pirelli Tsg

QuUAICOMM, INC. cooieiiieiecc e

Reltec Corporation

Rockwell International

Siemens Stromberg-Carlson

Telecom Solutions

Telecommunications Techniques
Tellabs Operations, INC. ........occvviiieiiiiiie e

Transwitch Corporation

U.S. Robotics

GENERAL INTEREST

ABC INC. ccooeviiieeeiiiieeceii,
Aerial Communications
BellSouth Personal Communications INC. ............cveeeeereeeeeerieennn,

Brooktree Corporation

C.S.I. Telecommunications

Defense Information Systems Agency

Gemplus
National Communications System

National Security Agency (NSA)

National Telecommunications and Information Administration/
Institute for Telecommunication Sciences (NTIA/ITS)

Pacific Bell Mobile Services

Rural Utilities Service

vi

Name of Representative

William C. Bergman
Rao J. Cherukuri (Alt.)
John H. Bobsin

Dave R. Andersen (Alt.)
Ken Skurnak

Dan Grossman (Alt.)
Donovan Nak
Takayuki Yoshida (Alt.)
Chris Wallace

Teuvo Jarvela (Alt.)
Mel N. Woinsky

John Pugh (Alt.)

Henri Suyderhoud
Hisao Fujikawa (Alt.)
Gary K. Jones

Marlis Humphrey
Richard K. Smith (Alt.)
Marshall Schachtman
David Lindbergh (Alt.)
John Mcdonough

T.C. Nie (Alt)

Mark Epstein

Ed Tiedemann (Alt.)
Mark Scott

Leroy Baker (Alt.)
Quentin C. Cassen
Carl J. Stehman (Alt.)
David E. Francisco
Dennis Edinger (Alt.)
M.J. Narasimha

Don Chislow (Alt.)
Bernard E. Worne
John Paul Williams (Alt.)
R. Michael Schafer, Ph.D.
Michael J. Birck (Alt.)
Daniel C. Upp
Praveen Goli (Alt.)
Richard L. Stuart

Dale Walsh (Alt.)

Warner W. Johnston
George P. Lynch
Don Zelmer

Gretel Hoffman (Alt.)
Douglas M. Brady
Rick Hall (Alt.)
Michael S. Newman
William J. Buckley (Alt.)
C. Joe Pasquariello
Don Choi (Alt.)
Jennie Ong

Dennis Bodson
Marshall Cain (Alt.)
Richard C. Brackney
Richard Dean (Alt.)

William F. Utlaut
Neal B. Seitz (Alt.)
Mark Younge

Asok Chatterjee (Alt.)
Orren E. Cameron Il



At the time this standard was approved, Technical Subcommittee T1A1, on Perfor-
mance and Signal Processing, had the following members:

C. A. Dvorak, Chairman
N. B. Seitz, Vice-Chairman
J. A. Zebarth, Secretary

ABC, INC. 1ottt Warner W. Johnston
ACT NetWOrKS, INC. ..ot Matt Noah

Lop Ng (Alt.)
Alcatel Network Systems (ANS) .....oovoviveeriiie e Jack Boychuk

Albert Azzam (Alt.)
Ameritech Services, INC. .....ooviiiiiiiiii e Larry F. Brown
AT T ettt a e e a e e Anthony Schiano

Charles A. Dvorak (Alt.)
Bell AIANTIC ...eeiieeiiiiiee e Max Roesch

Lita B. Gwinn (Alt.)
BEIICOTE ... e Ralph E. Jensen

W. Garry Couch (Alt.)
BellSouth Telecommunications, INC............ccoovvvvviiiiieiieeeeeeeeenies David M. Brady

Glenn Scheyd (Alt.)
Brooktree COorporation...........ccoooveeiieiiniieiie e Douglas M. Brady
C.S.I. TelecommuNICALIONS .........cccuveiiiiiienii e Michael S. Newman

William J. Buckley (Alt.)
Compression Labs, INC. ... Dan Klenke
ComSat COIPOTAtION ........eeeiiieeriiiierieee ettt Mark T. Neibert

Faris Faris (Alt.)
Defense Information Systems AgenCY ........ccccovvvveeriieeniieeenineenns Gary L. Koerner
ECI TeleCom, INC. ceeeniiieeeeeee e Marcos Szhafir

Ron Murphy (Alt.)
ErCSSON, INC. .o Mustafa Kocaturk

Sangamesh Vinayagamurthy (Alt.)
GTE Telephone Operations ............ocveeiriieeiniiiienieee e Richard L. Cochran

Gary McAninch (Alt.)
IBM COrPOration ........cceeeiiuiieeeeeiiiiiieseeessireee e e e e sitre e e e e s sarreeeeeaeaens William C. Bergman

Allen L. Roginski (Alt.)
Lucent TEeChNOIOQIES .......uueiieieiiiiie e Robert B. Waller

Carl R. Posthuma (Alt.)
MCI Telecommunications COrporation.............ccccceeeeericiieereenannnne Laszlo Szerenyi

James Liou (Alt.)
Micom Communications Corporation ............cccucveeervveenveeenineens Bill Larson

Christina Chan (Alt.)
National Communications SYStem ..........ccoecvveeriiieeinieeeiieee e An Nguyen

Stephen Perschau (Alt.)
National Security Agency (NSA) .....ccoooiiiiiiieeiiiiiieee e Richard C. Brackney

Richard Dean (Alt.)
National Telecommunications and Information
Administration/Institute for Telecommunication

SCIENCES (NTIANITS) i Neal B. Seitz
Randall S. Bloomfield (Alt.)
NEC AMENICA, INC. c.ooeeviiiiii e Donovan Nak
Newbridge Networks Corporation ..............ceeeovruieeeeeeiniieeneenninne Michael Craig
Bakri Aboukarr (Alt.)
Northern TeleCom, INC. .....ooivueiiiiee e Mel N. Woinsky
John Pugh (Alt.)
NYNEX oot Michael Brusca
Maria Casares (Alt.)
Oki America INCorporated ..........cccoovieieiiiiieiniiie e Henri Suyderhoud
Hisao Fujikawa (Alt.)
PACIfIC Bl .....oiiiiiiieii e Tom S. C. Soon
Ken Koupal (Alt.)
Paradyne Corporation ...........cccooocueeieeriniieiee e Richard K. Smith

vii



Organization Represented Name of Representative

Picturetel Corporation.............ceeiicivieeeiieiiiiee et Antony Crossman
Marshall Schachtman (Alt.)
Rockwell International .............ccoocvviiee i Tom Geary
Glen R. Griffith (Alt.)
SBC Communications, INC. ........cooovieiiiiiiiieeeeieeeeeee e, John E. Roquet
Robert J. Hall (Alt.)
Siemens Stromberg-CarlSON ..........cccveeiiiiiiieci e Gil Hassell
Suhas S. Gandhi (Alt.)
Sprint — Long Distance DiViSiON ..........ccoccvveiiiiiinieceniec e Cannon Hwu
James Lord (Alt.)
Stentor Resource Centre, INC. ....vvevvvviiieieiie e, J. A. Zebarth
Dave Milne (Alt.)
TEKEFOMIX 11ttt e et e e s e e e Bozidar Janko
David Fibush (Alt.)
Telecom SOIULIONS ........ueiiie e M. J. Narasimha
Kishan Shenoi (Alt.)
Telecommunications Techniques..........ccccooiiiiiieeeiiiiee e, Bernard E. Worne
John Paul Williams (Alt.)
Tellabs Operations, INC. ........cocviiiiiiiiiiiee e Maurice Givens
Jim Mills (Alt.)
US RODOLICS .eviiiiiiiiiiiiee ettt reee e Richard L. Stuart
Dale Walsh (Alt.)
US Telephone Association (USTA) ......cccovvveeiiiiiiieee e Robert Creighton
US WEST oottt ee e tee et e s e e e ntae e e enneaesnneee s Bill Wycoff

John Grigg (Alt.)

viii



At the time it developed this standard, Working Group T1A1.3 on Performance of
Digital Networks and Services, which developed this standard, had the following

members:

Garry Couch, Chairman

Phil Acosta

David J. Atkinson
Abdella Battou

R. S. Bloomfield
Dick Bobilin
David Brady
Lorence Brown
Michael Brusca
Bill Buckley

W. G. Cardarette
E. Mel C. Celi
Sushil Chawla
Kai Chiu

C. Anthony Cooper
Len Copt

Antony Crossman
Dave Curtis
James Dabhl
Ricardo DaVila
Larry Delss
Charles A. Dvorak
Faris Faris
Geoffrey Garner
Tom Geary

Kenneth C. Glossbrenner

Lita Gwinn
Gilbert Hassell
Eric Hauch

Joe Huggins
Cannon T. M. Hwu
Ralph E. Jensen
Jim Jou

Fred Kaudel
Claude Kawa
Mustafa Kocaturk
Gary Koerner

James Liou
Henry Mar
Howard Meiseles
Dave Milne

Jim Muiter
Donovan Nak
Mark Neibert

An Nguyen
Thuan Nguyen
Andy Niedzwiecki
Mahmood Noorchashm
Mike Osborn

Ted Peng

Mark E. Perkins
Rich Quirk

Paul Redman

Art Reilly

Allen Roginsky
John Roquet
Vinayagamurthy Sangamesh
Richard J. Schweizer
Neal B. Seitz
Sree Sistla

Mark Sucharczuk
Henri Suyderhoud
Peter C. Tam
Robert B. Waller
Paul Whipple
Jacqueline Wilson
Clark Woodward
Bernard Worne
G. A. Wos

Ming Wu

W. R. Wycoff

J. A. Zebarth



AMERICAN NATIONAL STANDAR T1.504-1998 (R2006)

American National Standard
for Telecommunications —

Packet-Switched Data Communication Service —
Performance Parameters, Measurement Methods,
and Objectives

1 Introduction

The purpose of this standard is to define a set of parameters that may be used in specifying and
measuring the performance of packet switched data communication services provided in accordance with
ITU-T Recommendations X.25 and X.75.

The defined parameters are applicable to switched virtual-call services. Some parameters pertain to
permanent virtual-circuit services as well. They describe four general service performance characteristics:
speed, accuracy, dependability, and availability.

The parameters defined in this standard may be used to specify or measure the performance of any entity
delimited by the boundaries defined in ITU-T Recommendations X.25 and X.75. This standard specifies
the boundaries, described in ITU-T Recommendations X.25 and X.75, at which performance can be
measured. The specification of these boundaries is not intended to imply any specific allocation of
performance responsibility.

The organization of this standard is summarized in figure 1. For comparability and completeness, packet
switched network performance is considered in the context of the 3x3 performance matrix defined in
American National Standard for Information systems - Data communication systems and services - User-
oriented performance parameters, ANSI X3.102-1992. Three protocol-independent data communication
functions are identified in the matrix: access, user information transfer, and disengagement. Each function
is considered with respect to three general performance concerns (or "performance criteria”): speed,
accuracy, and dependability. A two-state model provides a basis for describing service availability.

Clause 2 presents normative references.

Clause 3 defines sections of a virtual connection whose boundaries are associated with the interfaces
described in ITU-T Recommendations X.25 and X.75, and defines a set of packet layer reference events
(PEs) that provide a basis for performance parameter definition.

Clause 4 defines protocol-specific speed-of-service parameters associated with each of the three data
communication functions.

Clause 5 defines protocol-specific accuracy and dependability parameters associated with each function.
Clause 6 specifies the availability function and defines availability parameters.

Clause 7 defines measurement methods to be used in assessing and comparing the performance of
packet-switched data communications services.

Clause 8 specifies worst-case design objectives for the packet-switched performance parameters defined
in clauses 4, 5, and 6.





